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Appendix A

Designed Study Material

The study material used in the last research round in the Quantum Chemistry
course is reproduced verbatim on the following pages. Short answers to the
questions are provided. A booklet without these answers was handed out to
the students. The text is translated from Dutch.
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Appendix A. Designed Study Material
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û
p
a
tt
er
n

at
a

d
is

ta
n

ce
L

fr
om

th
e

d
ou

b
le

sl
it

as
a

fu
n
ct

io
n

of
th

e
lo

ca
ti

on
x

al
on

g
th

e
sc

re
en

.
U

se
th

e
co

or
d
in

at
es

sh
ow

n
in

F
ig

u
re

5
an

d
6.

B
ec

au
se

w
e

as
su

m
e

th
at
α

is
sm

al
l,

yo
u

m
ay

u
se

ta
n
α
≈

si
n
α

.

H
in

t
T

h
e

tw
o

w
av

es
ar

e
ci

rc
u

la
r

re
la

ti
ve

to
d

iff
er

en
t

p
oi

n
ts

.
W

h
at

w
il
l

ch
an

ge
in

th
e

ge
n

er
al

ex
p

re
ss

io
n

fo
r

a
w

av
e,

E
q
u

at
io

n
(1

)?

A
n
sw

er
W

e
ca

lc
u

la
te

th
e

d
is

p
la

ce
m

en
t

at
a

d
is

ta
n

ce
L

fr
om

th
e

d
ou

b
le

sl
it

al
on

g
a

lin
e

p
ar

al
le

l
to

th
e

d
ou

b
le

sl
it

.
W

e
u

se
th

at
û
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û
(x
,t

)
=

û
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,
w

it
h
û
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û

(x
,t

)
gi

ve
s:

û
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Appendix A. Designed Study Material
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Appendix A. Designed Study Material
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Appendix A. Designed Study Material
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Appendix A. Designed Study Material
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Appendix A. Designed Study Material
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rö
d
in

ge
r

eq
u
at

io
n

w
e

h
av

e
u

se
d

th
e

d
e

B
ro

gl
ie

re
la

ti
on

p
=
h
/λ

=
~k

.
T

h
is

re
la

ti
on

re
la

te
s

a
m

om
en

tu
m

to
a

ce
rt

ai
n

w
av

el
en

gt
h

.
E

x
p
la

in
h
ow

w
e

ca
n

d
et

er
m

in
e

th
e

m
om

en
tu

m
d

ir
ec

tl
y

fr
om

Ψ
(x
,t

).
R

e-
v
ie

w
th

e
st

ep
s

ta
ke

n
in

th
e

p
re

v
io

u
s

as
si

gn
m

en
t.

A
n
sw

er
In

th
e

pr
ev

io
u

s
as

si
gn

m
en

t
w

e
h

av
e

al
re

ad
y

fo
u

n
d

a
w

ay
to

d
o

th
is

.
W

e
fo

u
n

d
k

by
ta

ki
n

g
th

e
fi

rs
t

d
er

iv
at

iv
e

w
it

h
re

sp
ec

t
to

p
os

it
io

n
an

d
th

en
h

ad
to

m
u

lt
ip

ly
w

it
h
−

i.
B

ec
au

se
p

=
~k

,
w

e
ge

t
th

e
fo

llo
w

in
g:

p̂
=
−

i~
∂ ∂
x
.

2.
H

ow
co

u
ld

w
e,

si
m

il
ar

ly
,

fi
n
d

th
e

k
in

et
ic

en
er

gy
fr

om
Ψ

(x
,t

)?
C

om
p

ar
e

th
is

re
su

lt
to

th
e

S
ch

rö
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Appendix A. Designed Study Material
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